Construction projects always deal with different types of risks such as financial problems, legal factors, availability of resources and other issues during the project lifecycle. According to the type, size and complexity of the project, the number and intensity of risks could be different and many projects cannot reach the project goals due to exposure to multiple risks. This study aims to propose a hybrid DEMATEL-ANP model for risk prioritization in construction projects and the originality of the work comes from its ability to consider interdependencies between risk factors. The first stage of model applied Delphi method to use experts' judgments for risk identification. The second stage used Decision-Making Trial and Evaluation Laboratory (DEMATEL) method to define the interdependencies' relative intensity among the risks. Afterwards, Analytic Network Process (ANP) method is used in the third stage to assess the relative importance of the risk factors to define risk priorities in project. A case study of oil pipeline project is reported to indicate efficiency and performance of the proposed model. The results indicated that the proposed methodology could successfully reveal the important risk factors and define the interdependencies between them in the case study. On the whole, the proposed methodology can be considered as an efficient approach for risk assessment in construction projects.
I. INTRODUCTION
Project fulfilment with minimum cost and in the planned time table with consideration of quality issues is the most important goal of project management.
Risk is defined as the effect of uncertainty on the achievement of the objectives. Project risk can be defined as an uncertain event that leads to failing to achieve project objectives [1] . Risk management is a systematic procedure The associate editor coordinating the review of this manuscript and approving it for publication was Bora Onat.
for identifying the probability of any event occurrence and recognizing influences on that event with a substitute scheme to prevent project deviation from intended goals.
Risk management can be defined as a procedure to identify, analyze and respond to project risks in order to increase chances and reduce threats influencing the objectives of the project [2] , [4] .
One of the most important issues in decision making procedure for projects is risk management. Risk can affect performance, productivity, budget and quality of a project.
Risk elimination in projects is not possible but it can be reduced, retained or transferred [3] , [5] , [6] .
Risk assessment is one of the main component of risk management process, which can help project managers to identify and prioritize risk events and planning for appropriate respond considering risk significance [5] , [20] .
Construction projects are one of the most risky, challenging and dynamic business [8] . These projects encounter risks due to its nature, working conditions, technological complication, political conditions, environment, organization and etc. [9] , [10] . Also project managers deal with different resource constraints and are not able to respond to all possible risk events simultaneously. Therefore, risk identification and prioritization in construction projects is a vital issue for project successful accomplishment. Failure in construction projects led to a high time and cost forfeit [11] - [13] .
Risk prioritization in construction projects can be define as multi attribute decision making (MADM) problems. Recently, researchers have offered different methods for risks prioritization in construction projects [13] - [18] , [26] .
Moreover, the risk investigation process in construction projects encounter with more impreciseness and ambiguous due to dynamic nature. With regards to the risk identification, a method is required for risks prioritization with considering experts' opinion. In this case, an appropriate decision making method is needed for evaluation of risks in construction projects and solve the multiple conflicting interdependent risks issue.
In this study, a hybrid model based on DEMATEL-ANP approach is proposed to prioritize risk factors in construction projects. DEMATEL method is used to define the interdependencies between risk factors in different risk groups and also control and eliminate the unessential interdependencies between risk factors with low intensity to facilitate the risk assessment procedure with optimizing the time consuming procedure of pairwise comparisons between risk factors for experts' opinions. ANP method is used to establish the relationship between different risk factors that obtained from DEMATEL method and define the risk priorities.
The contribution of proposed model is that the risk assessment procedure considers the influences between different risk factors on the risk prioritization and visualize the complex interdependencies between them. Also pairwise comparisons between risk factors is a time consuming procedure for experts, another benefit obtained from model is facilitating risk assessment due to considering interdependencies between risk factors that will affect the risk priorities and eliminating unessential relationships among them with no consequence on prioritization results.
The remaining of this paper is arranged as follow: Section 2 review the literature on risk assessment methodologies briefly. Section 3 explains the proposed methodology for risk prioritization and a real case study about oil pipeline projects is summarized in section 4. Section 5 indicates the empirical results about case study and eventually conclusions are provided in section 6.
II. LITERATURE REVIEW
There have been suggested various methodology in literature for risk assessment in construction projects. In recent years, approaches that are used with different researchers in literature are briefly reported base on different types of methodologies. Herein, various approaches are divided to MADM, non-MADM and combination of MADM with non-MADM methodologies.
Numerous studies have been carried out using MADM methods to analyze risks in construction industry. Boateng et al. [15] proposed a model for risks ranking in transportation megaprojects with applying a combined methodology of ANP and risk priority index at construction stage of project. Zeng et al. [27] applied a modified Analytic Hierarchy Process (AHP) for establishing the risk factor prioritization in construction projects. A case study on risk assessment about the structure of shopping center is represented and performance of methodology in complicated construction projects is declared. Zayed et al. [28] used AHP method for risk assessment in Chinese highway construction projects. Also a risk index model with two function of risk source identification and risk prioritizing in highway projects is proposed. Shin et al. [30] used AHP and Fuzzy AHP to evaluate possible risks resources at nuclear power plant projects. Results indicated that Fuzzy AHP method is more appropriate method for risk evaluation. Ergu et al. [33] introduced a modified maximum eigenvalue threshold index for the ANP method to calculate consistency index faster but with equivalent response. The proposed consistency ration is suggested to use for risk assessment and decision analysis when applying ANP to evaluate risk in an urgent event.
Taylan et al. [13] suggested a hybrid risk based model for construction project classification and selection. Relative importance index method was used for risk prioritization. Also Fuzzy AHP and Fuzzy Technique for Order of Preference by Similarity to Ideal Solution (FTOPSIS) are applied to classify and select construction projects with considering risk factors. Zavadskas et al. [35] used an integrated TOP-SIS method to propose a methodology for risk assessment in construction projects. The evaluation attributes for risk assessment are selected with considering stakeholder's goals and factors that have effects on efficiency of construction progress plan. Kuo and Lu [21] used Fuzzy MADM approach to assess risk of a metropolitan construction project. The presented approach can identify and evaluate the overall risk of project effectively. Raviv et al. [18] suggested an AHP based risk analysis method to evaluate potential risk of crane incidents in construction projects. Valipour et al. [19] applied fuzzy ANP method to prioritize substantial risks in freeway projects. Results indicated that financial, political and legal risks are the most critical risk groups.
Monte-carlo simulation (MCS), failure mode and effective analysis (FMEA), fault tree (FTA) and event tree analysis (ETA) are frequently used as non-MADM approaches. Several researchers have made an attempt to apply aforementioned approaches. Tokdemir et al. [22] evaluated risk of delay in repetitious construction projects with MCS. Ospina et al. [23] proposed a risk analysis methodology in tunneling construction projects with MCS. Zolfaghari and Mousavi [24] introduced a novel approach of FMEA by the aim of prioritizing construction project risks under uncertain conditions of projects. A real case study is investigated to indicate the performance and efficiency of proposed method. Abdollahzadeh and Rastgoo [25] used FTA and ETA to assess the main causes of interruption risk in construction activities of bridge projects. Furthermore, the probability of risk occurrence is calculated by applying FTA based on fuzzy logic.
Other risk assessment approaches are combination of MADM and non-MADM methodologies. Abdelgawad and Fayek [29] applied a combined FAHP and fuzzy FMEA model for risk assessment in construction projects. Results are obtained from the model validation with the case study and drawbacks of FMEA method are modified in model development. Dunovic et al. [31] developed a new method for risk assessment in mega infrastructure construction projects. Cumulative distribution curves with MADM approach is applied for internal and external risk evaluation. Park et al. [32] combined AHP and FMEA methods to investigate the critical risk factors during project execution in construction management firms and prioritize them. Ahmadi et al. [34] introduced an integrated fuzzy FMEA and Fuzzy AHP framework to manage risk events of highway construction projects. They used an empirical case study to assess performance of integrated framework for all different aspects of risk management in highway construction projects. Hyun et al. [36] integrated FTA and AHP to develop a risk management model for shield TBM tunneling projects. The probability and impact of risks were predicted quantitatively in the proposed model and its reliability was validated by comparison with field observation.
The aforementioned literature survey indicates the importance of risk assessment in construction projects. Besides, numerous methods have been used with the aim of developing construction risk assessment models. However, based on literature survey, there is no study to consider risk factor interdependencies in risk assessment process. Thus, taking into consideration the risk factor complexity and interdependency in construction projects is required. In this case, an appropriate decision making methodology is needed to evaluate the interdependent risks factors.
To overcome this shortcoming a hybrid model with combining ANP and DEMATEL methods is proposed in this study. DEMETAL is quite capable to define the complex interdependency between risks factors. Risk factors priority weight calculation assess with ANP method. The hybrid DEMATEL-ANP method is an advantageous technique for project managers to evaluate risk priority in construction projects with considering interdependency of risks.
III. METHODOLOGY A. RISK IDENTIFICATION AND CLASSIFICATION
Risk identification is the first step in risk management and a process to define risks that may effect on project objectives [37] . PMBOK introduce risk classification as a framework that certify quality and effectiveness of the risk identification stage into acceptable degree [38] . Due to construction projects covering various risk factors during the life cycle, risk identification and classification is a notable stage in risk management process for construction projects [39] . Hence, identifying all risks in a project is time consuming and probably impossible, it is necessary to highlight the most crucial risks in projects [8] .
Risks in construction projects can be identified and classified with different methods and techniques. Several studies classify risks with respect to the origin and source of risk [13] , [40] - [42] . Interviews, questionnaires, expert s' opinion, checklists, brainstorming, Delphi technique are qualitative risk identification methods in literature [43] , [44] . Project management institute (PMI) declares that suitable method for risk identification is the one that the project team is familiar [38] .
Literature contains various studies on risk identification and classification for construction projects. Herein, a number of recently studies carry out with different researchers are reviewed. Carr [34] used hierarchical risk breakdown structure to separate risks into external and internal category for construction projects. Chapman [41] identified and classified risks into four category of environment, project, client and industry. Kartam 
B. HYBRID DEMATEL-ANP RISK PRIORITIZATION FRAMEWORK
The model is constructed with three stages: risk identification and classification with Delphi method, obtaining interdependencies between risk factors with DEMATEL calculations, determining the risks priorities with ANP calculations. Fig.1 indicates a schematically framework for proposed hybrid model.
1) STAGE 1
A group of experts who are deeply familiar with construction projects and have good working experience are asked to get involved in research during Delphi method and questionaries' survey. The Delphi method is applied for risk identification and attempts to purify and combine experts' opinions. It uses a repetitious feedback technique in several rounds and results of previous rounds are sharing with participants from second round onward. Experts' opinions are influenced by answers from other colleagues until consensus is obtained. Facilitator coordinates panel of experts to conduct Delphi survey.
According to the experts' opinions, in the first stage of model potential risk factors impacting on project will carefully identify and risk factors are classified to different risk groups with respect to experts' opinions. Based on different risk groups, Risk breakdown structure for identified risk factors will be established.
2) STAGE 2 -DEMATEL CALCULATIONS
Geneva research institute introduced DEMATEL method to analyze different criteria that have effect on a system and derive influence and strength between criteria to depict the structural model of problem [48] . DEMATEL can define the structure of a relationships map between sub criteria for each criterion. It can also build casual diagrams to visualize the causal relationship of sub criteria [49] . DEMATEL method is accepted in various academic studies and employed as a capable tool to solve complicated and difficult problems [50] . DEMATEL method calculations steps are as follow:
Step 1. Establishing the average direct-relation matrix: experts are asked to make a pairwise comparison with considering the influence between criteria. A comparison scale is used for comparing the relative importance degrees of components. The comparison scale covering the following scales [51] : very high influence (4), high influence (3), medium influence (2), low influence (1) and no influence (0). Decision Makers are invited to compare the criteria and sub criteria pair-wise in terms of influence and direction. Direct-relation matrix A is a matrix with dimensions of n x n that constructed with these evaluations and a ij stands for the degree to which the criteria i influence on the criteria j.
Step 2. The direct-relation matrix normalization: Matrix M is the normalized direct relation matrix and calculated with the formulae (1) and (2) .
where A is direct relation matrix and normalization coefficient (k) is calculated via Eq. (2).
Step 3. Total relation matrix calculations: Formula (3) is used to compute the total relation matrix Tc, in which M is the normalized direct relation matrix and I is the identity matrix.
Step 4. Compute cause groups and effect groups: The cause group is calculated from the R-S, where R is the sum of rows and S is the sum of columns in matrix T, as illustrated in the formulae (1)-(3). The cause groups have positive values and more influence on one another. They are supposed to express higher preferences. The effect groups have negative values of R-S and receiving more influence from another. They are supposed to express lower preferences. The relation grade between each criterion with others is shown with the value of R+S. A higher value of R+S for criterion means having more relationship with another and vice versa for lower value of R+S.
Step 5. Establish inner dependence matrix and observe causal relationship: The impact diagram map is acquired by mapping the data set of the (R+S, R-S). The vertical axis represents R-S and the horizontal axis represents R+S. Decision makers must set a threshold value to have an appropriate diagram.
In the second stage of model, DEMATEL calculations is conducted to obtain interdependencies between risk factors. Intensity and direction of interdependencies between risk factors are defined with total relation matrix. Pairwise comparisons between risk factors in ANP method are generated with respect to interdependencies between them that established with DEMATEL calculations.
3) STAGE 3 -ANP CALCULATIONS
In the third stage, ANP calculations is applied to obtained risks weights and determine the risk priorities considering expert opinions. Analytic Network Process (ANP) proposed by Saaty [52] is one of the MCDM techniques that mostly used in literature. ANP is basically the development of the Analytic Hierarchy Process (AHP) to overcome hierarchical structure limitations [53] , [54] . AHP assumes that criteria are independent from each other and hierarchical relationships between criteria are one-way [55] , [15] . ANP is capable to consider relationships among or within the groups of criteria by combining interdependencies among criteria in a decision model [52] . ANP can predict more accurate with better priority calculations in cases of networks with interdependent criteria. It can solve decision models that cannot be modeled as a hierarchy [56] . ANP method calculations steps are as follow:
Step 1. The network structure of ANP is established, based on the risk breakdown structure of model.
Step 2. Establish pair-wise comparison matrix: The nine point preference evaluation scale by Saaty [53] is used for the pair-wise comparisons. This scale from 1 to 9 indicates pairs of equal importance (1), up to excessive inequality in importance (9) . A decision maker (expert) can express the relative influence between each pair of elements orally as: extremely more important, very strongly more important, strongly more important, moderately more important and equally important. These judgments can be converted into numerical values of 9, 7, 5, 3, and 1 respectively. Values of 8, 6, 4 and 2 can be recognized as intermediate values for comparisons between two consecutive points. According to the DEMATEL calculations in stage 2, pairwise comparisons are carried out between risk factors that have interdependencies.
Step 3. Creating the supermatrix: the results from step (2) are used to create an unweighted supermatrix. Equation (7) represents a general form of supermatrix 
In which C m indicates the mth cluster, e mn represents the mth element of the mth cluster. w ij is the eigenvector of the influence of the elements, which are compared between i th and jth clusters [57] , [58] .
Step 3.1. Check consistency of matrices: Due to distraction or loss of interest, inconsistency in pairwise comparisons may occur. In this case, decision makers are asked to make comparisons again. Formulae (8) and (9) are used to calculate the consistency of the pair-wise comparisons. (C.I) stands for consistency index and (C.R) stands for consistency ratio.
The pair-wise comparisons with value of (C.R) less than 0.1 are acceptable, otherwise they are not acceptable. (R.I) stands for the average value of (C.I) for random matrices. (R.I) is 0.00; 0.58; 0.90; 1.12; 1.24; 1.32; 1.41; 1.45; 1.51, When the number of levels in the hierarchy is n = 2, . . . , 10, respectively [59] , [60] .
Step 4. Obtaining the weighted supermatrix: the generated matrix in step (3) should be normalized by each column of the matrix sums to unity. Then, the unweighted supermatrix is multiplied with the corresponding cluster to reach the weighted supermatrix.
Step 5. Limiting supermatrix: the weighted supermatrix is enhanced enough power k with equation (10) until it is stable sufficiently to derive risk factors weights. Based on obtained weights for risk factors, priorities are generated. lim w 2k+1 k→∞ (10)
IV. DATA AND VARIABLES
Pipelines are the most economically effective methods and also practical for transporting flammable and dangerous substances, such as oil and gas. Nowadays in most countries, with increase in oil and gas consumption, the more pipeline systems are needed for distribution and dependency on these facilities increase rapidly [16] .
Herein, an oil pipeline construction project is investigated. A topographic map for a section of project line is indicated in Fig 2. A group of experts with good experience and knowledge in oil pipeline construction projects were asked to participate during questionnaire survey for risk identification with Delphi method (see table 1 ). Forty four potential risk factors are identified. With respect to the experts' opinions risk factors are classified in five risk groups: technical, financial, execution, project management and policy & political. Afterward, risk break down structure is established and risk factors are classified to different risk groups (see figure 3 ).
V. ANALYSIS AND RESULTS

A. ANALYZING THE INTERDEPENDENT RELATIONSHIP AMONG RISKS WITH DEMATEL METHOD
Experts were asked to define the degree of direct influence among risk factors that are identified in risk breakdown structure with their opinions and using 0 to 4 scale. After that the total influence among risk factors is calculated with total relation matrix using equations (1)-(3). The total relation matrix for risk factors are indicated in tables 2 to 6 and calculations are the same for all risk groups of risk breakdown structure.
Casual-effect diagraph for risk factors of different risk groups are defined and indicated in Fig. 4 to 8 . Herein, the horizontal axis illustrates Ri +Si and the vertical axis illustrates Ri -Si. Ri is the sum of rows and Si is the sum of columns. Ri+Si and Ri-Si values are calculated with formulas (4) -(6) and given in tables. The risk factors with positive values of Ri -Si affect other risk factors with negative value and define the direction of influence for a risk factor. On the other hand, the risk impact defines with Ri+Si. When Ri+Si is positive, it means that the risk factors affect the others to a higher impact than it is affect by them and vice versa.
All risk factors are divided into effect and cause clusters in figures 4 to 8. The risk factors with negative value of Ri -Si are considered in effect cluster, whereas the cause cluster have positive values. For instance, from figure 4 it is seen that the risk factors in cause cluster for technical risk groups is comprised of R1, R5, R6, R8, R9, R10 and effect cluster is included of R2, R3, R4, and R7. Also disturbance in cathodic protection system (R5) is the highest casual risk factor and pipeline rapture due to corrosion thinning (R4) is the highest effect risk factor. In addition, the maximum value for Ri +Si is allocated to pipeline failure due to poor maintenance (R7) and it is defined as the risk factor with high interrelationship with other risk factors. Arrows indicate direction of influences between risk factors in diagraph. For other risk groups, the risk factors can be classify in cause and effect cluster in the same manner and the highest cause and effect factors can be specified.
B. ANP METHOD TO OBTAIN RISKS PRIORITES
DEMATEL method is applied in previous section to define the interdependencies between risk factors in risk breakdown structure. Herein, the ANP method is used to obtain the final weights for risk factors and define risk priorities. Experts group in pervious section are asked to participate in questionnaire survey and answer pairwise comparison questions with Saaty's 1-9 scale [60] . According to ANP model and interdependencies between risk factors that derived from DEMATEL analysis the questionnaire was designed.
The hierarchal structure of ANP model was constructed based on the risk breakdown structure (see figure 3 ) and interdependencies between risk factors that obtained from DEMATEL analysis are established in model. SuperDecision software (www.superdecisions.com) is used to construct model and also establish pairwise comparison matrices, calculating supermatrix, limiting supermatrix and obtaining weight of each risk factor. Also consistency ratio for pairwise comparisons matrices is tested by software during calculation process. If the consistency ratio is less than or equal to 0.1, the pairwise comparisons are acceptable otherwise pairwise comparisons need to be modified with experts' opinion.
With the help of DEMATEL and ANP methodology, interdependencies between risk factors are identified and risk factors priorities are defined with respect to experts' opinion. Figure 9 indicates risk prioritization for oil pipeline project. Risk groups are sorted in financial, technical, execution, project management, and policy and political with considering risk priority, respectively. Financial risk group has the highest rank and policy and political risk group has the lowest rank in prioritization. On the other hand, risk factors in each risk group are also sorted with respect to their priorities. Investment problem (R19) is consider as the most important risk factor in financial risk group.
Additionally, pipeline break due to strike and drilling (R2), project closure (R21), not to allocate tasks to experience 
C. COMPARETIVE DEMATEL-ANP AND ANP VALIDTION
Comparison of the hybrid DEMATEL-ANP results with ANP method and also sensitivity analysis on the variations of risks weights is conducted to ensure validity and stability of proposed model. The priority of each risk factor is calculated with only ANP method to compare with the proposed hybrid DEMATEL-ANP model. Table 7 indicates that the prioritization of risk factors for both method are the same for all risk groups. Also a sensitivity analysis is used to approve the stability and robustness of evaluations with hybrid model. The sensitivity analysis is carried out by changing the weight of risk factors. In this analysis, R19, R21, R42 are selected due to highest weight with respect to other risk factors. As an initial case (Case 1), the weight of selected risk factors are changed from 0.1 to 0.3 and the weights of other risk factors modified comparatively. As another case (Case 2), the weights are changed from 0.3 to 0.6. Due to space limitation and great number of risk factors, results for sensitivity analysis on technical risk group are indicated in table 8 and stability in results is evident for the DEMATEL-ANP method and the priority of risk factors remains steady in each case. On the other hand, results for ANP method indicate that alteration in evaluation process creates radically changes in prioritization VOLUME 7, 2019 and have an unpleasant consequence on risk assessment process. Overall, DEMATEL-ANP method with considering interdependencies between risk factors reflect reality more rigorously in risk assessment. Also superiority and usefulness of DEMATEL-ANP method for an efficient risk assessment with robust evolution is evident.
D. DISCUSSION
The influence and intensity between risk factors are derived with cause and effect diagraph. Based on results obtained in figure 5 and table 3 economics instability (R18), investment problems (R19) and economic recession (R20) are the most important risk factors with high interrelationship with other risk factors in financial risk groups because they have the highest value of Ri+Si. Also material cost higher than predictable (R16) with highest value of Ri-Si affects other risk factors mostly and currency change rate (R13) and fluctuation of inflation (R14) are the most affected factor with others in financial risk group.
Also Project closure (R21), not to allocate tasks to experienced staff (R35), governmental changes (R43) and change in governmental funding policy (R44) are the most important risk factors with high interrelationship with other risk factors in execution, project management and policy and political risk groups, respectively.
Based on prioritization results indicated in figure 9 , financial risk group has the highest priority in fulfilment of project and also three risk factors of investment problems (R19), Economic instability (R18) and economic recession (R20) are the most important factors that will effect on the project success. Therefore, it is important to control these risk factors due to their critical effect on project fulfilment. The most important risk group after financial risk group is technical risk group. Pipeline break due to strike and drilling (R2) and pipeline failure due to bad installation of pipes (R9) are the most important risk factors in this group. Employing expert workers and staff, appropriate site investigation cause to decrease these risk factors. Project closure (R21) causes different losses in project such as project time extension, martial price changes, rule changes, managerial style changes and etc. that effect on project execution with respect to project schedule. This risk factor is the most important factor on project execution.
Not to allocate tasks to experienced staff (R35) is the risk factor with highest priority in project management risk group. This risk factor is related with other factors in this group and also is related with machinery failure (R30), deviation between specification and implementation (R23) in execution risk group. Employing experienced staff cause acceleration in project progress and will avoid losses of time and resource in project due to human mistakes and errors. Besides, sanction (R42) in policy and political risk group is one of the most important risk factor that will have influence on project fulfillment. Project management team should find an appropriate approach to decrease its effect on project progress due to its high priority between risk factors in this group.
The hybrid DEMATEL-ANP model that proposed in this study is an appropriate approach for project managers to evaluate the identified risks in project. The proposed model is able to visualize the complicated dependency between risk factors and prioritize them with respect to the degree of importance.
VI. CONCLUSION
Construction projects are deal with different risks during the lifecycle. This study use DEMATEL-ANP approach to propose a hybrid model to identify and prioritize risk factors in construction projects with considering interdependencies between risk factors. DEMATEL derives the interdependencies between risk factors and identify risk factors with high relationship with others and ANP applies to define the weight of risk factors and sort them base on the priority.
To indicate how the proposed model works, a case study on oil pipeline project is investigated. According to identified risk factors, risk breakdown structure is established and the model is applied to prioritize risk factors.
Results reveal that risk factors in financial risk group have higher priority than other risk factors. Furthermore, compared with other risk groups, risk factors in financial risk group have more interdependencies between each other. Technical, execution, project management, policy and political are the subsequent risk groups respectively.
The accuracy and reliability of the model depends on experts' knowledge and experience about the project scope. Furthermore, the proposed model is not limited to this case study in this paper and can apply for different types of construction projects such as tunneling, road and highway, residential building, commercial building and etc. Construction projects involve with abundant risk factors during their life cycle and the superiority of this model is considering interdependencies between risk factors and help project management team to acquire optimal risk prioritization.
Project management team with the help of experts' opinion can use this model to facilitate risk evaluation in projects.
